Nanoelectronic interface for lab-on-a-chip devices.
Innovations in microfabricated analytical devices integrated with microelectronic circuits and biological cells show promising results in detection, diagnosis and analysis. Planar metallic microelectrodes are widely used for the electrical interface with the biological cells. Issues with the current microelectrode array design are the difficulty in selective integration with a cell, the size dependency of its impedance and the large amount of noise in the circuit due to this mismatch. It is quite evident that an approach utilising nanotechnology can solve some of these problems by yielding efficient electrical interconnections. The design and development of a planar microelectrode array integrated with vertically aligned nanowires for lab-on-a-chip (LoC) device applications are presented. The nanowire integrated microelectrode arrays for LoC devices show promising results with respect to impedance control due to increased surface area. The authors have fabricated nanowire integrated microelectrode arrays on silicon and flexible polymer substrates using the template method. A high degree of specific growth is achieved by controlling the nanowire synthesis parameters. An attempt has been made to integrate biological cells into the nanowires by culturing endothelial cells onto the microelectrode array.